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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized two- 
fiber collimator at a low cost having high reliability by 
constituting the collimator of two-fiber ferrule containing 
two pieces of fibers of an input side, respectively specified 
lens and an optical filter. 

SOLUTION: The two-fiber ferrule makes outgoing light 
from two pieces of fibers of the fiber 8—1—1 being a signal 
light transmission line and the fiber 8-1-2 being an 
excitation light transmission line parallel to its own central 
line in an exit of its hole. A lens 12-1 refracts two pieces 
of outgoing light so that optical paths of two outgoing light 
intersect at a point on the central line. The optical filter 5 
is arranged so that an intersection point of the optical 
paths of two outgoing light on the central line of the lens 
12-1 is formed on an optical film, and the optical film is 
preferably made to be perpendicular to the central line of 
the lens 12-1. Then, the excitation light outgoing from one 
side fiber 8-1-2 is made the collimated light by the lens 
12-1 to be emitted, and is reflected at the center of the 
optical film of the optical filter 5 to be coupled with the light from another side fiber 8-1-1. 
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[0034] 

Fig. 5 illustrates a first principle of adjustment for 
coupling an excited light to a signal light transmission 
channel. In Fig. 5, a fiber of a signal light transmission 
channel is indicated by 8-1-1, a fiber of an excited light 
transmission channel is indicated by 8-1-2, a first lens is 
indicated by 12-1, a lens assembly is indicated by 13-1, and 
an optical filter is indicated by 5. The drawing shows the 
case where the normal line at the end face of the optical 
filter is parallel to the optical axis of the dual-core fiber 
collimator . 

[ 0035 ] 

An excited light can be coupled to the signal light 
transmission channel if the above members are designed and 
fabricated in such a manner that the following relation: 

X = d*tan0 

is established, assuming that x is a distance between the 
center lines of the first lens and the fiber, 0 is an angle 
of incidence or reflection of the exited light to the end 
face of the optical filter, d is a distance between the 
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center point of the first lens and the optical filter, and 
the size of a beam of light can be neglected. 

[ 0036 ] 

However, the optical filter is fixed to a lens holder by 
adhesion, and therefore the normal line at the end face of 
the optical filter is not necessarily parallel to the optical 
axis of the dual-core fiber collimator. Such a situation is 
illustrated in Fig. 6. 

[ 0037 ] 

Fig. 6 illustrates a second principle of adjustment for 
coupling an excited light to a signal light transmission 
channel, which represents a situation in which the end face 
of the optical fiber is tilted to be deviated from a correct 
angle by an angle (j). In this case, an excited light can be 
coupled to the signal light transmission channel if the 
center line of the dual-core fiber collimator is deviated 
from the center line of the first lens, and the distance x' 
of the center line of one fiber and the center line of the 
first lens is given by the following equation: 

X ' = d • tan ( 6 ' - 4)) 

wherein 0' is an angle of incidence or reflection of the 
exited light to the end face of the optical filter, d is a 
distance between the center point of the first lens and the 
optical filter, and the size of a beam of light can be 
neglected . 

[ 0038 ] 

In other words, if the size of a beam of light is 
negligible, an excited light can be coupled to the signal 
light transmission channel when the positions of a sleeve and 
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a lens holder are adjusted relative to the direction of 
contacting interface between the sleeve and the lens holder 
(which is assumed to be the x-y axes direction), as shown in 
Fig. 3. In addition, it is not needed to actually measure 
the amounts of 0' and (|), and it is sufficient to find a 
position at which an incident light from one of the two 
fibers exits from the other at the largest intensity by 
displacing in parallel the sleeve and the lens holder along 
their joining faces (by moving in parallel the center line of 
the dual-core fiber collimator relative to the center line of 
the first lens). 
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